In 2001, a national infrastructure development program was initiated in India to construct new all-season roads (roads that can be used in all-weather especially monsoons) in villages that previously had only had dry-season roads (roads that are di¢ cult to use in monsoons). The eligibility rule that was used for undertaking construction of new all-season roads in these villages was that a minimum population of 500 had to be bene…t from this road. This eligibility rule induced a nonlinear relationship between the population and the number of new all season roads in the villages of India today. In order to control for factors like communities' collective action ability that simultaneously determine the timing of completion of roads and students'enrollment in the schools, I instrument new roads with a population eligibility criteria. Exploiting the exogenous nature of the program eligibility criteria I compare students'enrollment in schools between villages on either side of the population cuto¤. The most conservative estimates show that an improved access to school by better roads increases school enrollment by 22 percent in 2009. I …nd no
Introduction
Physical distance to school is cited as a major barrier to participation for rural children in India (UNICEF, 2006; Ward, 2007) . Similarly, in many other developing countries schools are not easily accessible 1 , thus social scientists and policy makers are interested considerably in whether better access to schools increases students' enrollment (Du ‡o, 2001; Filmer, 2007; Handa, 2002) . For example, in India, on average in most villages primary schools are one km away, middle schools are at three km away and secondary and higher secondary are …ve km away from the village center (Census, 2001; Ward, 2007) . A considerable travel time is involved in accessing these schools. This time lost in travelling cannot be used either for productive activities or for leisure. It is just the additional cost that has to be borne to acquire education and is not used in actual learning. In many instances, the distances have to be covered on foot which leads to physical discomfort especially in hot summers and monsoons. The time lost is a major implicit cost in schooling decision.
Irrespective of this considerable interest in consequences of better access for school enrollment, measuring casual e¤ects of access to school on schools'enrollment has proved to be very di¢ cult. One of the common measures used is the new school availability in the locality (Du ‡o, 2001; Foster and Rosenweig, 1996; Jalan and Glinskaya, 2003) . However, the placement of schools is not random. Usually the new schools are constructed in localities which previously su¤ered from low enrollment. This will lead to under estimation of the impact of the bene…ts of an improved access to schools on enrollment. On the other hand, if families who value schooling move towards localities with better schooling or schools are constructed in areas where the people value more education, the impact on enrollment will be over estimated. Another measure that has been used in crosscountry studies is the average distance to the nearest primary or secondary schools or travel time on enrollment (Filmer, 2007; Bommier and Lambert, 2000; Handa, 2002) . A robust pattern observed in most of these studies (Du ‡o, 2001; Jalan and Glinskaya, 2003; Filmer, 2007) is that the impact is highest for those who are interiorly located; usually these are the poorer sections.
In this study I use the regression discontinuity technique to surmount the fundamental problem of identi…cation that the previous literature su¤ered from. This study uses a new measure for better access to schools by exploiting the provision of new all-season roads (roads that can be used in all weather especially monsoons) as a part of a national infrastructural program which was initiated in 2001 in India. The provision of new allseason roads (roads that can be used in all weather especially monsoons) in villages which previously only had dry-season roads (roads that are di¢ cult to use in monsoons) were done on the basis of a population eligibility criteria. This rule generates a potentially exogenous source of variation in the provision of new all-season roads which can be used to estimate the e¤ects of better access to schools on the students' enrollment in rural India.
The importance of the population criteria rule in this study is that it can be used to determine the provision of new all-season roads in villages on the basis of their villages' population as in 2001. The implementation of the policy is as follows. According to the population criteria rule, there is no provision of all-season roads in villages when the population recorded is between 100 and 499, but when the population recorded is more than 500 then there is a sharp increase in the provision of all-season roads. In this study, villages with more than 500 populations as recorded in 2001 have a twenty …ve higher probability of being provided with a new all-season road. This study uses a novel dataset compiled from administrartive reports linking school enrollment at the village level to the number of new all-season roads.
Usually, in India the provision of public goods is simultaneously determined by many other factors. According to Banerjee, Iyer and Somanathan (2008) the communities' collective action ability is a major factor determining both the provision of public goods like roads and facilities in schools, a¤ecting students'enrollment in India. In this study, I use the population rule to construct instrumental variable estimates of better roads e¤ects. The most conservative estimates show that an improved access to school by better roads increases school enrollment by 22 percent in 2009. Further, the e¤ect of better access to roads on students' enrollment is heterogeneous depending on the age cohort and social background to which they belong. The development of roads brings forth both intended and unintended e¤ects on students'enrollment in school. Whereas for the younger students' participation rate in school increases, for the older students' participation rate in school decreases. The participation response of enrollment to a development of better roads is much higher for students from higher caste (students belonging to the higher social hierarchy scale) compared to those from backward caste (students belonging to the lower social hierarchy scale).
A possible explanation of the heterogeneous e¤ects of roads on students on the basis of their age and social background is the following. The …rst phenomena can be explained in a child economy context with outside job opportunities. In comparison to the younger age cohort the higher age cohort students are physically able to reap the bene…t of better job opportunities that a better connectivity brings forth; therefore their incentive to participate in school decreases with a development of a road. A possible explanation of the second phenomena is that the backward caste students in one hand bene…ts most from the development of better roads as they stay in the vicinity of the village, but in the other hand these students reaps less from an investment in schooling as the social restrictions they face constraints their future wage earnings.
The contribution of this paper is manifold. This study provides new insight into the question of whether students'enrollment increases with better access to school which has always interested economist and policy makers simultaneously. The study also contributes to a scanty body of literature on the measurement of economic bene…ts that comes with a better connectivity (Jacoby, 1998; Jacoby, 2008) . Usually the bene…ts of an improved connectivity are calculated on the basis of hypothetical projects in countries like Nepal and Madagascar due to the lack of real instances. This unique road scheme allows study of the economic bene…ts from a wide scale real construction of roads. This paper overcomes limitations in the other past studies as it uses a novel dataset constructed from the administrative reports on eligible villages and their new roads completion information.
The remainder of the paper proceeds as follows: Section 2 lays down the details of the national infrastructure road development program introduced in India. Section 3 provides a brief theoretical framework of human capital investment and time lost in travelling. Section 4 discusses the identi…cation technique and the data used for the analysis. Section 5 explores the empirical …ndings, with some robustness checks. Section 6 summarizes our …ndings and some limitations of the study.
Background
In India, roads form the life-line of villages as the access to schools, market and health centers is dependent on it. According to Bell (2010) the bene…ts of better roads in villages is manifold. First, as consumers they enjoy a reduced prices and as producers they can negotiate for higher price for their marketable surplus. Second, as students they can access schools located outside village. Finally, with a better access to medical amenities and crucial drugs not only can their health condition improve but it actually can make a di¤erence between life and death in several scenarios. However, forty percent of all villages in 2000 were still unconnected by roads.
In 2001, 2 a national infrastructure development program PMGSY was initiated to ful…ll the gap of roads in villages. The primary objective of this policy was to provide all-season roads to hamlets 3 that previously did not have any all-season roads within 0.5 km 4 . A secondary objective of this scheme was to upgrade the already existing all-weather 2 The policy was declared on 25th December, 2000. 3 A hamlet is a cluster of population, living in an area, the location of which does not change over time. 4 The eligibility condition for new all weather roads for hilly states (North-East, Sikkim, Himachal Pradesh, Jammu & Kashmir, Uttaranchal), desert areas (districts, blocks eligible for Desert Development Projects) and Schedule 5 areas (constitution prescribed districts, block and villages with high populations of schedule castes and tribes) is that within a radius of 1.5km no all-weather roads exist and the minimum roads based on the roads' deterioration. This gave emphasis to more populated areas, however only 20 percent of the funds were to be allocated towards this goal and the other 80 percent of the funds would be allocated towards the ful…llment of the primary objective.
The provision of new all-season roads followed an eligibility rule. The eligibility rule for a new all-season road (N R) linking several unconnected 5 hamlets (h 1 ; h 2 ; ::::::::::h n ) whose populations as recorded in Census 2001 (p 1 ; p 2 ; ::::::::::p n ) that would be considered for construction is given in equation (1) . Equation (1) captures the fact that the PMGSY rule allows the unconnected hamlets with a population greater than 500 to receive new roads but hamlets eligible by virtue of distance with a population of 100-499 do not receive a new road. The discontinuity created by the 500 population threshold will be used as an identi…cation strategy in this study.
N R = 1 if max (p 1 ; p 2 ; ::::::::::p n ) >= 500
= 0 if max (p 1 ; p 2 ; ::::::::::p n ) < 500
The PMGSY was a national policy with an estimated cost of $14 billion (Rs 600 billion) and more emphasis was given to states that had eligible unconnected hamlets. However, there is a great deal of state-wise variation in the progress of the construction and completion of new roads, depending on the local government initiative. In some states the federal grants were a part of a loan sanctioned by the World Bank (Jharkhand, Rajasthan, Uttar Pradesh, Himachal Pradesh) and Asian Development Bank (Assam, West Bengal, Orissa, Madhya Pradesh, Chhattisgarh). In return these states had to meet some conditions for safeguarding local environment and communities 6 . However, the eligibility rule for new all-season roads did not vary between the World Bank and ADB sponsored states and other non-sponsored states.
Human Capital Investment with a Travel Cost
This section presents a simple human capital investment model that informs the empirical analysis.
Economics. The human capital Optimal level of Schooling Given that there is no productivity growth, the present bene…ted populations has to be 250 at least.
value of life-time earnings of a "representative" individual with s years of education, evaluated at the age of school entry is
where fy(s; )g is based on the estimated statistical earnings and r is the discount rate. The life-time earnings in (2a ) can be expressed as
The individual maximizes the life-time earnings in (2b) w.r.t. choice of schooling s. The …rst order condition is given by
With an improvement in the state of connectivity the equilibrium choice of schooling is (refer Theory Appendix ) 
In (4) the denominator would always be negative to satisfy the second order condition for maximization. Therefore, the equilibrium choice of schooling would depend on the numerator. The …rst term [y s ry ] denotes the present value of net gains from additional schooling after adjusting for forgone earnings. With an improved state of connectivity there would be two e¤ects operating in the opposite direction ; (y s ) the bene…ts from earnings from an additional period of schooling and ry the forgone earnings adjusted for the interest rate. With a better access to the employment opportunities the potential wage earnings y would also increase, thus the latter term also increases. Hypothetically, y s R 0 , but in reality for a short span of time y s < 0 can be ruled away. This implies that better connectivity leads to higher competition and that the returns from schooling decreases. But, such a scenario would take considerable time even after development in the level of transport. The second term rC s denotes the present value of cost of travelling to school after there is an improvement in connectivity. This term is always negative on the basis of assumption that travel cost to school decreases with an improvement in connectivity. The schooling choice of the individual would depend upon which of the two e¤ects dominate as is given in (5)
There are three possible cases depicted in Figure 1 , but with each of them, with an improved state of connectivity the individual can reach a higher iso-wealth curve and is always better o¤ than in the earlier state. The individual would choose a higher (lower) schooling level, when the net earnings gained from an additional period of schooling dominates (is dominated by) the loss of forgone earnings. If the two e¤ects exactly o¤set each other the schooling level will remain unchanged. The model yields the following testable hypotheses. Hypothesis 1 In an improved state of connectivity, the lower the outside wage earnings potential the higher is, the higher the incentive to remain in school. Thus in an economy with child-labor opportunities increasing with an improved connectivity, the lower age group who are not physically …t to work have higher incentive to participate in school than a higher age group who can work (Basu, 1999) . This leads to a following ranking of the schooling choice among di¤erent age groups less than 5 years, 5 to 9 years, 10 to 14 years and more than 14 7 .
Hypothesis 2 In an economy where there is heterogeneity among sections by economical and social background, the bene…ts of an improved connectivity on di¤erent sections' students is ambiguous. In India, the schools are usually spatially clustered in the high caste 8 dominant areas and the low castes reside outside the villages. Thus, a village school would still be a considerable walking distance for these students. Therefore, the lower caste students would reap the bene…t of an improved connectivity more than the higher caste students who usually reside within the village. However, the low castes are usually economically disadvantaged thus outside wage opportunities poses for more incentive to drop out of school. Henceforth, there are two e¤ects that are simultaneously operating in opposite directions, and the decision to participate in school for di¤erent castes depends on which of these e¤ects are dominant.
I test this by taking these hypotheses to the data accounting for various econometric challenges outlined below.
Estimation Strategy and Identi…cation Assumptions
The identi…cation strategy is intended to exploit the quasi-experiment created by the Indian rural road scheme using a fuzzy regression discontinuity (FRD) approach. 9 The estimating equation at the village-level is the following: The coe¢ cient of interest ( ) indicates the causal e¤ect of an improved access to schools by the construction of all weather roads in a village on its total school enrollment. The problem of inference is that provision of new all-season roads is non-random. Usually political factors like caste, community and collective actions determine public good provisions in devloping countries (Banerjee, Iyer and Somanathan, 2008) . These factors will a¤ect both the provisions of new roads in villages and enrollment of students in school causing them to be spuriously correlated and su¤er from political endogenity. The power of collective action at a local level will both determine the timing of completion of the road construction and provision of school facilities and thus enrollment, causing them to be correlated. Thus, an ordinary OLS estimate will be inconsistent. This problem can be overcome by a fuzzy regression discontinuity (FRD) approach. The regression discontinuity technique which compares individuals to the left and right of an exogenous cuto¤ has gained popularity in recent emperical literature (Angrist and Lavy, 1999; Card, Chetty and Weber, 2006; Carrell, Hoekstra and West, 2010) as it is closer to "gold standard" randomized experiments than other program evaluation methods (Lee and Lemieux, 2009 ).
The fuzzy regression discontinuity approach exploits the fact that the regressor of interest (new road) is partly determined by a known discontinuous function of an observed covariate (X i;2001 the population of the hamlets as recorded in census 2001. It is also the village population for this sample). The other observable characteristics are smooth around this threshold. The fuzzy regression discontinuity can be analyzed in an instrumental variables framework (Lee and Lemieux, 2009; Imbens and Lemieux, 2007) . In this case, instrumental variables estimates of equation (7) use discontinuities or nonlinearities in the relationship between new roads and village population; while at the same time, any other relationship between the population of the village and total enrollment is controlled by including smooth functions of village population as a covariate as in equation (8) . Equation (8) represents the …rst stage where the new roads are being instrumented by the population threshold criteria and equation (9) 
where T = 1 [X i;2001 500] indicates whether the population of the villages exceeds the eligibility threshold 500 ; f (X i;2001 500) and g(X i;2001 500) are respectively control functions 10 and i;2009 is a stochastic error term. As the control functions are smooth at the population threshold of 500 whereas the new road is discontinuous, this allows the coe¢ cient to be identi…ed. In practice, the control function is unknown and has to be approximated by a smooth ‡exible function, such as a lower order village population polynomial term centered at the threshold 500. Selection around Discontinuity. A concern for the validity of this technique is that, the eligibility threshold for new roads is common knowledge; this criterion can be manipulated by the local administration those are also aware about the bene…ts of the roads. Such self-selection or sorting will invalidate the FRD approach estimate as there will be discontinuous di¤erences in the village's characteristics to the left and right of the cuto¤. Lee and Lemieux (2009), prescribe two checks to validate the crucial assumption of absence of self-selection or sorting around the threshold.
First, the density of the population of the villages should be smooth around the 500 threshold. A test outlined in McCrary (2008) is used to test this assumption. As is evident from Figure 2 , there is an absence of any jump at the 500 person threshold. Also the log di¤erence in the density around the threshold is statistically insigni…cant (refer to Appendix 1). However, McCrary cautions that this test can only be useful for discerning manipulation provided manipulation is monotonic. It is reasonable to assume that manipulation would occur only in the upward direction in this case as none of the villages that are legitimately eligible would like to drop out. Further, this is a rare scenario where for the entire sample the true population as collected and reported by the Census 2001 and the administrative reported village population information are both simultaneously available. This makes it possible to control for manipulation additionally. In the entire sample the true population as reported in the Census 2001 has been considered (refer Data Appendix -Step 6).
Second, Lee and Lemieux (2009) pointed out that the observable baseline covariates should trend smoothly around the given threshold of 500. As a second check, I test some of the baseline covariates along with the total enrollment in academic year 2002 for discontinuity. A requirement of the regression discontinuity technique is that the baseline covariates have to be assigned before the Census 2001 village population information has been collected. In order to ful…ll this requirement, I was limited to consider only those covariates which by construction had been assigned before 2001. As is evident from Table 2 there are negligible di¤erences in the number of primary schools, middle schools, bank facilities and electric facilities between eligible and ineligible villages around the 500 person threshold. Although the eligible villages are on average located 2 km further to the interior than the ineligible villages, the di¤erence in the distance to the nearest town between the eligible and ineligible villages is statistically insigni…cant. This indicates that there is no systematic bias around the 500 person threshold. This lends con…dence that the estimate of should be purged of any endogeneity.
Data Characteristic: PMGSY, Census Village Directory and NUEPA
The data used in this paper has been drawn from three main sources: the primary data has been constructed from the assorted reports of Pradhan Mantri Gram Sadak Yojana (PMGSY), the 2001 Census Village Directory and the School Report Cards of National University of Educational Planning and Administration (NUEPA) (refer to data appendix for details on the data construction method and de…nitions of variables). All three sources provide information at the village level.
The PMGSY provides information on the population size and connectivity status of hamlets which are eligible by distance to get a new all-season road. It also provides their respective census villages, new roads considered for construction, their progress and completion status (refer data appendix).
The 2001 Census Village Directory provides the population demographic information on all the villages in India collected as a part of the decennial census between 9th February, 2001 and 28th February, 2001 . It also provides information on di¤erent facilities available in these villages like primary schools, middle schools, banking facilities and electricity.
The School Report Cards published by NUEPA provide comprehensive information on enrollment for more than 1.3 million primary and upper-primary schools located across India, for academic year 11 2002-2009 . In addition to total enrollment NUEPA also collects disaggregated information enrollment based by gender, age, grade and caste. The same 11 The academic year is between September to August.
database is used to derive o¢ cial enrollment statistics in India (DISE) 12 . The disaggre- 16 . This indicates that for higher education a student has to travel outside the village, validating the relevance of the issue for this study. The spatial dispersion of villages is very high, some being close to the town while others are located further inland. The average village population is approximately near the 500 threshold. Therefore, the entire sample is equally divided on either side of the threshold and there is no systematic bias around the threshold as discussed previously.
5 E¤ects of Improved Access on School Enrollment
Basic Results
This section presents results on the e¤ect of new all weather roads on school enrollment. I begin with a graphic overview and then provide a numerical estimate. The core analysis draws on the total enrollment and on disintegrated information of enrollment based on Figure 3 depicts the PMGSY rule stated in equation (1) There is a signi…cant jump in the probability of gaining a new road for villages that have crossed the 500 person threshold and for those which have failed to do so. The villages that marginally satisfy the threshold have an approximately 20 percent higher probability of getting a new road than those that marginally fail. Figure 4 plots the mean total enrollment for all grades versus the village population. For visual reference, I superimpose a local polynomial regression model …t separately to points on the right and left of the 500 person eligibility threshold. We observe a discrete jump in the mean total enrollment at the threshold. However, as is evident from the …gure the (mean) total enrollment su¤ers from noise or high ‡uctuations. The increase in total enrollment at the threshold is not discernible by the naked eye. A concern in this regard is that the increase in total enrollment is driven by a higher base enrollment prior to the construction of new roads. Figure 5 plots the trends in total enrollment of eligible (exceeds the 500 person population threshold) and ineligible (falls below the 500 population threshold) villages over the time. As is evident from …gure 6, the eligible villages as of 2002 had marginally lower total enrollment than that of the ineligible villages. However, as of 2009 there is a signi…cant increase in total enrollment. Further, in general the trends for total enrollment in the economy are similar indicating that the other factors are smooth at the 500 threshold. 17 Average number of new roads completed as on 2009 . 18 The population of the village as recorded in the Census 2001.
Graphical Analysis

Empirical Analysis
To formally identify the impacts of new roads on total enrollment, I estimate equation (9) using the fuzzy regression discontinuity approach. The results of the analysis are reported in Tables 3-5 . Table 3 provides the …rst stage results from equation (8) . There are …ve columns for di¤erent discontinuity samples. The dependent variable in each regression is the new road, which is instrumented by population at the 500 threshold point. The additional regressors are distance to town and the number of primary, middle, secondary and higher secondary schools in the village. The standard errors have been clustered both at the district and block level. The results across the …ve samples display a robust pattern. The villages that are marginally above the 500 population threshold have an additional twenty …ve percent point probability of obtaining the new road, compared to those that are marginally below the threshold. Since the standard errors are clustered and therefore non-i.i.d,Kleibergen-Paap rk statistic 19 is calculated. A statistic above 10 indicates a strong instrument. Table 4 provides second stage results from equation (9) . There are nine columns, showing the e¤ects of new road on three alternative measures of total school enrollment 20 (all, boys and girls) in academic year 2009-10 using three di¤erent speci…cations. Speci…cation 1 of Table 4 includes only the linear polynomial 21 and district …xed e¤ects. In Speci…cation 2, base line covariates are added: distance to the town, number of primary, middle, secondary and higher secondary schools in the village, bank, electricity and newspapers facilities. In Speci…cation 3, the total enrollment as of base year 2002 is included.
Irrespective of the speci…cation a robust pattern is observed. Better access to schools by new all season roads leads to an additional total enrollment of approximately 29 students in the schools per eligible village. This e¤ect is equally contributed by both boys and girls: Per eligible village there was an additional total school enrollment of 14 students of each gender 22 .
The empirical estimates validate the fact that improved access to schools through the construction of new roads has increased students' enrollment in schools in rural India. Further, the bene…ts of better access to schools within villages can be reaped equivalently across di¤erent genders. This is an important …nding because usually in a country like India there are social taboos for girls travelling far, since it may impose personal safety 19 When the errors are non-i.i.d the critical values complied by Stock and Yogo (2005) can not be used, then the Kleibergen-Paap rk statistic is calculated (Baum, Scha¤er and Stillman ,2007) . 20 The total enrollment for all, boys and girls are individually winzorized at one percent to adjust for extreme outliers at both the tails of the distribution. 21 The order of the polynomial is chosen by the minimum AIC. AIC = N ln b 2 + 2p; where b 2 = M SE & p = # of regressors 22 The discrepancy in increase of all students with that addition of each gender individually is caused by winzorization. issues for them (Holmes, 2003) . This may impose a hindrance for the higher education of girls compared to boys when the schools are located outside villages. This implies that girls'enrollment for schools outside the village would increase more than the boys, but due to data restriction this phenomena cannot be observed here.
A concern for this analysis is that it could be sensitive to the size of the discontinuity sample whereas it should be robust even if half of the sample has been discarded (Lee and Lemieux, 2009). Table 5 provides estimates of Speci…cation 3 for di¤erent discontinuity samples. As is evident, irrespective of the discontinuity sample, the impact of roads on total school enrollment is robust. The discontinuity sample +/-80 represents the case when only half of the entire sample has been used. Using the most conservative measure, I …nd that the villages which obtain a new all-weather road experience an additional total school enrollment of 21 students in the academic year 2009-10. This is equivalent to a twenty two percent increase in total enrollment compared to the mean enrollment per village in that year. Further, goodness of …t of the model is also tested. The goodness of the …t model compares the parametric model with that of a general non-parametric alternative (unrestricted graph). In this test a set of bin dummies is added to the polynomial regression and the joint signi…cance of the bin dummies is tested (Lee and Lemieux, 2009 ). The square bracket represents the P-value for the joint signi…cance tests. As one moves across columns left (full sample) to right (very restricted sample), non-parametric becomes a better alternative compared to the parametric model. Also, the optimal order of polynomial is tested for di¤erent samples. The optimal order of the polynomial was chosen by the minimum AIC after comparing up to fourth order polynomials. For all the alternatives the optimal order of polynomials is linear.
Another concern is that some other factors like mid day meal schemes 23 or new schools opening could also be potentially driving this result. First, except for the unaided private schools (which is a small percentage of the entire composition) all schools in this analysis are eligible for the mid day meal scheme (refer Appendix 2). As the mid day meal is smooth at the 500 threshold point or in other words there is no kink in the mid day meal scheme for the 500 population villages, therefore the trend should be similar for schools in villages both marginally above and below the 500 threshold point. Secondly, new schools that have opened since the 2001Census was conducted were on average in villages with marginally less than 500 inhabitants. Therefore, we can reasonably rule out these factors as contributing to the increase in school enrollment. Up to this point in the analysis, the inherent assumption was that the e¤ect of better access to school on students'enrollment is homogenous for all age cohorts and di¤erent sections of the economy. However, these are very restrictive assumptions I relax these assumptions in the following sections.
Impacts of New Roads on Students'Enrollment across Different Age Cohorts
In this section, I test the …rst hypothesis of the theoretical model that states in an economy with child labour 24 prevalence as the age increases the impact of new roads on higher cohorts'total school enrollment will decrease. The lower the outside wage earnings potentiality is, the higher is the incentive to stay in school. Therefore in an economy with child labour opportunity, the lower age group who are not physically …t to work always participate more than a higher age group who are physically able to work. Incorporating the child labour assumption is crucial as incidence of child labour is high in three of the four states considered in this study (refer to Appendix 3). Further, the children in the age group ten to fourteen the most vulnerable to child labour. Table 6 , provides the main results for various versions of Speci…cation 3 in equation (9) . There are four columns, with each column representing a cohort. O¢ cially the age group …ve to fourteen is considered to be vulnerable to child labour. Depending on their degree of vulnerability to child labour I divide the entire sample into four cohorts. The four cohorts are less than …ve, …ve to nine years, ten to fourteen years and above 15 years. As one moves across the columns (1) to column (4) i.e. from cohorts less than …ve to more than …fteen, the impact of the new roads decreases. Statistical signi…cance is observed for only the cohort …ve to nine, but the mean enrollment in some other cohorts is itself small. Although, the magnitude of the coe¢ cient is small for certain cohorts, the estimate in terms of the percentage change compared to the mean enrollment for that cohort is large. Therefore, the cohorts' partial elasticity i.e. the percentage change in total enrollment in a cohort with a new road in the village compared to the mean enrollment is more meaningful for the analysis.
Consistent with the hypothesis of monotonically decreasing impact of new roads on total enrollment with an increase in age, I …nd the magnitude of partial elasticity decreases as the age of the cohort increases. As one moves from column (1) to column (4) respectively, the percentage change in total enrollment with a new road changes direction from being positive to negative. The largest impact of the new roads occurs on the two extreme cohorts, that is, less than …ve and more than …fteen age groups. For the …ve to nine and ten to fourteen age groups, the percentage change in total enrollment is thirty and nineteen respectively. This indicates the fact that with an improved connectivity both positive and negative e¤ects on total enrollment exist as both the access to school and potential for work in the outside job market is increasing simultaneously.
The empirical estimates validate the fact that there are both intended and unintended consequences of an improved connectivity through the development of new roads on students'enrollment in schools. With new roads the students'access to schools is improved causing to an increase in enrollment. The ‡ip side of the better connectivity is that it simultaneously increases the availability of outside job options for the students. However, in order to reap the bene…t of outside job options, physical …tness is required. Henceforth, the higher age cohort students who are physically …t to work compared to the lower age cohorts have less incentive to participate in schools.
Until now in this analysis it has been assumed that the bene…t of roads is homogenous across students from di¤erent social background. This assumption is actually invalid for India where access to schools and the potentiality of reaping future bene…ts from higher schooling is contingent on the social background of students. In the following section I relax this restrictive assumption.
Impacts of New Roads on Students'Enrollment across Different Social Background
In this section, I test the second hypothesis of the theoretical model which states that e¤ects of new roads on students'enrollment is ambiguous and contingent on their social background. Investment in schooling is dependent on future bene…ts of schooling and the travel cost involved in acquiring schooling. Usually in India schools are spatially clustered in areas dominated with high castes 25 . In many states the backward castes (especially schedule tribes) are interiorly located or reside outside the vicinity of villages. Banerjee and Somanathan (2007) , use data for the Indian parliamentary constituencies and …nd that in the early 1970s the population share of Brahmans in a constituency is positively correlated with access to primary, middle and secondary schools, to post o¢ ces and to piped water. Hence, even within villages the distance to schools varies for di¤erent castes. The backward caste students' access to schools will improve from the development of new roads as for them travel cost is higher, newroads therefore positively in ‡uence their participation in schooling. On the other hand, social mobility is an important determinant in predicting future earnings from higher levels of schooling. The backward caste have more restrictions on social mobility; thus they can reap less bene…t from future earnings from schooling. This will negatively impact current investment decisions for students of backward castes; they have more incentive to drop out from the schools. Accordingly the impact of better connectivity on enrollment will be dependent which of the two e¤ects 25 In India an example of the high castes in the Hindu society are Brahmans.
dominate, and will be heterogeneous across castes. Table 7 provides the main results for various versions of Speci…cation 3 in equation (9) . There are two columns, with each column representing di¤erent castes. The column (1) represents general castes and column (2) represents backward castes. The backward castes are comprised of schedule castes, schedule tribe and other backward class. The general castes are comprised of other castes beside backward castes. For both the castes the students'enrollment in schools increases with the development of road and improvement in connectivity. While the magnitude of the coe¢ cient terms is only considered then with new roads the enrollment of students in schools from backward castes are higher compared to the general castes, but in terms of partial elasticity the results reverse. The percentage change in total enrollment compared to the mean for general caste students is more than hundred percent, whereas for the backward caste students it is only twenty one percent.
The empirical estimates indicate the fact that irrespective of caste, better access to schools increases students'enrollment in schools. However, the response of enrollment to an improvement in connectivity is much higher for general caste students compared to the backward caste students. This indicates the fact that restrictions in social mobility are an important factor in determining investment decisions of schooling. The general (backward) castes those face low (high) restrictions in social mobility and can reap high (low) future earnings from an investment in schooling. The social mobility restrictions of the di¤erent castes in ‡uence their current participation decisions on schooling.
Robustness Check: Placebo Test
A crucial assumption internal in this analysis is that the other factors a¤ecting total enrollment are uncorrelated with the village population at the 500 threshold. If the other factors are correlated then the increase in total enrollment due to new-roads would be spuriously correlated. As a possible mechanism to discern the spurious from the casual e¤ect I create a simulated threshold point at the left and right medians 422 and 573 threshold respectively. Lee and Lemieux, 2009 suggests that the power of the test is highest at the medians. If the e¤ect is casual then at the left and right median threshold points there should not be any increase in total enrolment.
In Figure 6 the top panel represents the simulated threshold at the left median point 422 and the bottom panel represents the simulated threshold at the right median point 573. As is evident from the top panel, there is an increase in the total enrollment at the left median point. In the bottom panel we observe that at the right median point the increase in total enrollment is absent. This indicates that the increase in total enrollment at the left median point is due to the high ‡uctuations in the total enrollment caused by a noisy data.
This gives con…dence to the fact that the increase in total enrollment at the 500 threshold point is a casual e¤ect.
Conclusion
This paper presents a variety of instrumental variable estimates of the e¤ect of better roads on students'enrollment in schools in rural India. Instrumental variable estimates constructed by using population rules as instruments for new all-season roads show a positive association between new all-season roads and students' enrollment. The most conservative estimates show that an improved access to school by better roads increased school enrollment by 22 percentage in 2009. These e¤ects vary across di¤erent age cohorts. The e¤ect is largest for students of younger cohorts. Further, I …nd that the enrollment of students is heterogeneous across di¤erent social background. The results indicate that the restriction in social mobility that determines their future earnings is an important factor for their participation in schooling. This paper also extends the human capital investment model and introduces cost of travel time to motivate an empirical analysis. The model provides some hypotheses, for virtually all of which I …nd empirical support.
The e¤ects are larger than those that are reported by Du ‡o (2001) Jalan and Glinskaya (2003). However, for poorer sections of the economy the authors found a large impact on students'enrollment in schools with a better access. The …ndings reported here are important because they show that a large government intervention has been e¤ective in increasing education in India. In India where the low caste resides in the vicinity of the villages the physical distance imposes a major hurdle to participation in school. Thus, these sections would especially bene…t from an improved access to schools. An improved access is especially bene…cial for girl children for whom travelling a long distance becomes additional barrier to participation in schools. In many countries there are social taboos for unmarried young girls for travelling far from home, but no such taboos exists for boys (Holmes, 2003) . Travelling a long distance by foot may pose a personal safety issue for young girls but not for boys. Distance increases the opportunity cost of schooling for girls and will lead to an increase in the enrollment gap between boys and girls.
It is worth considering that the results for India are likely to be relevant for other developing countries as well. The schools in India are located at comparable distances compared with those in Bangladesh and Philippines (see Filmer, 2007) . Culturally, India and Bangladesh are more similar than that of Phillipines. So, the results presented here may be showing evidence of an e¤ect of an improved access to schools on students' enrollment for most developing countries.
There is usually a tradeo¤ between quantity and quality. This analysis have concentrated towards the quantity of education and left aside the quality aspect. Although, it cannot be tested here there is likelihood that this would also increase the quality of education. In developing countries the quality of education is highly sensitive to the time teachers allot to task (Epstein and Karwait, 1983) . With an improved connectivity the perceived threat of monitoring increases subsequently reducing the absence rate (Kremer et al., 2004) . A reduction in the teacher's absence rate will enhance the quality of education. 
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The representative individual's problem is the following 
